The hunt for Sega’s R-360 Wing War

(This article was originally written in 2001 for “GameRoom” and “Replay” magazines).

Hello all,


I’ve been a small time route operator (and a big time collector) of arcade games since the early 1980’s. Over the last 19 years, I’ve managed to build a private collection of over 40 arcade games that include pinball machines, jukeboxes, slot machines, antique penny arcade machines, and the deluxe full motion sitdown versions of After Burner and Virtua Racing. In the summer of 2001, I began an odyssey that is by far my “largest” adventure yet.


It all started back in Dec. of 1999. I am always looking for the next game to add to my collection. From earlier years I remember playing Sega’s R360. It is the ultimate in video games. You are flying a jet fighter. You strap yourself into a roller coaster type restraint system and the game spins you completely upside down and around in every direction. While playing this game, if you do a barrel roll with the joy stick, YOU WILL DO A BARREL ROLL in the flesh. A real kick, unless you’re prone to motion sickness. Back in the earily 90’s, I played the game twice and I honestly could not remember what I saw on the monitor. I just hung on and enjoyed the ride!

I had never thought it possible to own such a machine. They cost around $90,000 new. Then I heard that Rob Storemont’s Super Auctions in Fullerton, CA. had recently sold two of them from Disneyland, and they went for only $1500 and $2500. Wow! I could afford that! Maybe the time was right to start searching for one in the used game market. So I made a few calls and wound up talking to a game operator in southern California. He had a non-working R360 that he wanted to get running and put out on his route. His was a special game in that most R360’s have the “G-Loc” Game Boards installed. This one however was running a game called “Wing War”. With this game, you could link R360’s together and dog fight your opponent in another R360. At the start of the game you would choose from eight different aircraft including jet fighters, prop planes, a P38, two helicopters and even two jets with vertical lift off and hovering capabilities. I kept the operator’s phone number and then in May 2001, I gave him another call to check on the status of his R360. He told me that after several technicians and even a game distributor had looked at it, no one could get it running. They all thought that one particular board called the “Video & Drive Board” (hereafter called V&D Board) was bad. This board is only used in the R360 and is no longer available from Sega. Without it, the game will not move. Therefore, the operator was willing to sell the game for what he paid for it. The game was basically being sold as “a junker” for spare parts only.

I was willing to take a chance that I could get it running, so I spent a week trying to find a commercial truck big enough to haul the R360 from Southern California up to Santa Maria (about 200miles). Its dimensions are 7’ square by 8’ tall and it weighs in at a stout 2200 pounds. (That’s a ton of fun, and then some). What I found was that every big truck was either rented out or I needed a commercial license to drive it. So, I talked my friend into letting me borrow his backhoe truck/trailer. This thing was a huge flatbed truck made to carry a 9 ton backhoe. Then I was willing to drive 5 hours each way (and spend over $250 for gas in my “petro-economically challenged vehicle”). And on top of all that, shell out good money for a game that others before me could not fix. Yes, I can hear the song now “They’re coming to take me away, ha ha ...”

At the game operator’s warehouse, they had to lift the R360 up with a forklift on each side and then I backed the truck under it. I forked over the greenbacks and was on my way. Now, on the way back home, it was time to start contemplating the next big challenge. How am I going to provide the 240V, 3 phase power at 50A that this beast requires? Of course this was not worth worrying about before I bought the game, right? Earlier at another arcade, I was able to take some AC current measurements on a working R360 and I determined that it’s average draw is only around 5A per phase with peaks of 20A when the motors change direction suddenly during game play. Therefore, I took a chance that the 50 Amp per phase requirement was probably overkill and specified by Sega to include a large safety factor. Also, I talked to an electrician. He calculated that a continuous 50 Amps would require a 40hp phase converter. He laughed, and told me that I was going to be in trouble if I really needed that much power. He said that I would have the neighbors screaming at me when I turned the thing on because that much of a current draw would dim the lights in every house on my block! So I did a little web surfing and found Tower Electric Motors. After talking at length to their engineer and using the 20A figure that I had measured previously (plus a little more to be safe), we decided on a 15hp rotary phase converter. This unit can supply 20A continuous with peaks up to 40A. After installing the converter in my garage, I was ready to give my new game “the smoke test” (power it up for the first time....). Besides, if turning it on caused a brownout on my street, I could blame it on the power shortage that California was having at that time.

But before I throw the switch, I’d better give the whole game a good “once over look”. So I checked every connection, every printed circuit board and wiring harness in the game. Good thing I did! I found several cold solder joints on various boards. There were also more than one connector that had vibrated loose and was ready to fall off. 

Once powered up, the first problem to solve was a “communication error” being displayed on the monitor. This turned out to be a poor connection on the “Filter Board” that is mounted on the “V&D Board” card cage. Here is a troubleshooting tip for all you Sega techs out there. All of the large, main PCB assemblies in Sega’s games are housed in metal boxes. All power and control signals enter these card cages through Filter Board PCB’s mounted on it. In order to meet FCC requirements, every signal passes through small components mounted on the Filter Boards that act as high frequency noise filters. Each little component consists of a “T” style filter that is made up of two inductors connected in series and a capacitor that goes from in between the two inductors to ground. (On a schematic, it would look like the letter “T”). Sega does not show these components on their wiring diagrams. If you suspect a problem in this area, you can bypass the entire card cage and Filter Boards by removing the PCB assembly from inside the card cage, and plugging the wiring harness directly into it. Usually, all connectors are directly compatible. In other words, you can bypass the Filter Boards and the card cage assembly completely if necessary. When I did this, the error went away. So the problem was in these connections. I found the faulty connectors, soldered the original crimp connections and it has worked fine ever since.

With the communication error fixed, I was now onto “the big problem”. This is the one that no one could fix. When you played the game, the cockpit did not move. This was just a “slight bummer” because IT’S ONLY THE ENTIRE POINT OF PLAYING AN R360! The Wing War game itself played just fine, and during the “test mode” the cockpit motors would go though all their movements correctly and the cockpit would spin. The motors simply did not want to run while the Wing War game was being played. I checked all the obvious things like safety sensors, switches, etc. All were working fine during test mode. So I made a call to Sega for help. Others before me had also called Sega, but I got extremely lucky this day and described just the right combination of symptoms to the tech. As I’m describing the problem, I tell him that the Wing War game is playing on the monitor in the cockpit while the monitor in the Attendant’s tower is telling me that a G-Loc game is in progress. The technician stopped me right there and said “well there’s your problem. You can’t have Wing War in the cockpit and G-Loc in the Attendant’s tower.” What appears to have happened is that one of the previous owners of this R360 (Wing War version) had swapped out the V&D Board with one from a working G-Loc version while troubleshooting the machine for the communication error described above. What they didn’t know is that on this board, there are two EPROMs that must be changed if you go from G-Loc to Wing War. The function of the V&D Board is to accept positional signals from the Game Board. These signals describe what the airplane is doing. Pitching, rolling, etc. The V&D Board then decides how to move the motors so that the cockpit will rotate accordingly. Every tech who looked at this game in the past was right. The problem was on the V&D Board. However, the board itself was fine. It just needed the right EPROMs to be able to talk to the particular set of Game Boards that are installed. Whoever swapped out the board, left it installed and sold the game off that way.

Now for “the really big problem”. The EPROM code was tossed out by Sega years ago! Wow, does that make a grown man (and game restorer) cry when he hears those words. After all, game manufacturers are not in the business of archiving parts and information for historical purposes. After 4 or 5 years, it’s time to throw out the “old junk” and move on, to the next money maker. I was faced with two possible solutions. Buy a G-Loc Game Board set (which was still available) and convert the R360 to run it. Or, find another R-360 that is running Wing War and get a copy of the two EPROMs on the V&D Board. After a few weeks of searching, I had come to realize that finding another R-360 Wing War version is like picking the winning Lotto numbers (actually, I think my odds of winning the lottery are better).

So in the mean time, I bought and installed the G-Loc Game Board set. It required that I fabricate a custom wiring harness that converts all of the Wing War connectors to be able to plug into the G-Loc Boards. There is a picture of this harness on my website at    http://www.keinert.com   I left the original wiring harness untouched so that I can convert back to Wing War if I ever find a copy of the two EPROMs on the V&D Board.

UPDATE:
Since this article was originally published in Gameroom and Replay Magazines, I have found an operator with the Wing War EPROMs and he allowed me to make a copy of them. I can now switch back and forth between these two games. Wing War is a more difficult game to play (compared to G-Loc) while you’re spinning around violently and trying not to blow your groceries. “Honey, where’s the Dramamine? I wanna ride the R360.”

If anyone knows where any R360s are located, please let me know! I would like to contact them and ask if they will keep me in mind if they ever sell it. Even if it is broken or being parted out. I will always be looking for these games or any parts. Email or call me if you have any leads. Also, please visit my main webpage for information on the R360’s that I have for sale and details on my repair and restoration services for all your games and collectables. Thanks,

Kevin Keinert

4351 Beverly Dr.

Santa Maria, CA. 93455

(805) 937-8881

keinert@sbceo.org

http://www.keinert.com
